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SUPPLEMENTARY INFORMATION TO RENEWAIL OF NRC LICENSE
NO. 12-04933-02

ORIGINAL APPLICATION DATED DECEMBER 20, 1984

Radiation Safety Committee

This point was addressed in our March 11, 1987 submittal. Although
there is no bhasis for your concern regarding the continuity of the
radiation safety program at Packard, we have, at your suggestion,
established a Radiation Safety Committee, This committee will be
composed of the Radiation Safety Officer, a senior technical employee
experienced with the use of radioisotopes at Packard, a management
representative and the Regulatory Affairs Officer. This committee will
meet at least annually to review the safe uses of radiocactive matciials
at Packard and to assure compliance with all regulatory requirements.

Intended Use of Materials

a) Research and development activities include the use of several
radionuclides pursuant to development of instruments for radiation
detection and measurement. In addition, our work on specific
applications for individual customers requires a broad license with
regard to types of isotopes. We have not used americium-241 or
polonium-210 in any form for laboratory purposes for several years
and have no foreseeable plans to do so. Any proposed use of such
materials will be carefully reviewed by the RSO prior to
implementaton. Typical research and development activities include
biological radiotracer applications for metabolism studies,
labeling for distribution and movement, biomedical, clinical and
enviromental purposes., Typical quantities used per experiment or
preparation are 0,5-10 microcuries. fignificant radioloigcal
hazards are absent during these experiments since the procedures do
not normally produce aerosols, airborne particulates, radioactive
fumes or high external dose rates. 8Shielded material containers,
dedicated fume hoods, beta shields, isolated work areas, remote
handling devices and continuous monitoring are devices and
procedures available to Packard users should the need arise.
BEmployees who participate in these activities are properly
monitored by appropriate body and extremity dosimeters.

(1) The only device containing byproduct material which may be
distributed to specifically licensed individuals is the Model
902 Electron Capture Detector associated with gas
chromatographs,

The maximum activity of the nikcel-63 foil is 10 millicuries.

The magenta and gold colored label is an integral part cf the
detector, embossed directly on the metal., A drawing (Appendix
A) and sample are enclosed., The date and serial number are
inscribed before shipment.
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(4) During the final test phase for these units, Packard verifies
acceptance of the detector through the performance evaluation
test (Appendix B), whereby a determination is made to confirm
the proper operation of the nickel-63 source. Since the ECD is
manufactured in Delft, Holland, and sent to Packard as a sealed
unit for installation, gquality assurance of the assembly is
performed in Holland. Appropriate documentation is submitted
wit) the product.

(5) P:fore transferring the byproduct material to a specific
licensee, we require a current copy of his license authorizing
his right to receive the type, form and quantity of material,
which is kept on file in the Regulatory Affairs office.

¢) The oniy byproduct material which Packard demonstrates at temporary
job sites is barium-133, 20 microcuries, contained in liquid
scintillation spectrometers. These demonstrations are hosted by
general licensees, always in the physical presence of an authorized
packard user and under the provisions of our own specific license.

Sraianing

We have an active training program relating to radioactive material
usage at Packard , both for in-house and field personnel. We retain a
record of this training for each employee, which contains dates of
training, topics covered and certification by the individual.

Leak Test Kits

The requested instructions for using the Wipe-Test Kit PN700348 for the
Electron Capture Detector are attached (Appendix C).

Surveys

a) Surveys of areas where radioactive material is used are
accomplished weekly, regardless of nuclide or amount used,
according to directive in our RAM Management Plan. These surveys
take the form of both instrument surveys using a calibrated
G-Monitor and wipe tests of predetermined locations. 1In addition,
surveys and wipe-tests are done as frequently as necessary to
monitor high~use areas and work locations outside of predetermined
sites,

b) Surveys of storage areas for radioactive materials are also
accomplished at weekly intervals of predetermined locations,
Surveys and wipe-teste in (a) and (b) are carried out together.
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7.

9.

10.

1.

¢) The surveys are performed by a trained and qualified laboratory
technician, under the direct supervision of an authorized user,
The RSO will perform independent surveys of the same areas and in
the same manner as the routine tests on a quarterly basis,

Phosphorus-32 Procedures

The scheduled use of phosphorus-32 at Packard has been modified since
the original submittal. We have no plans to use phosphorus-32 in
millicurie quantities during the lifetime of this license,.
Consequently, we are not submitting any special safety procedures
relating to such use at this time.

Waste

Specific instructions for disposal of radioactive waste are contained
in our RAM Management Plan., The pertinent section has been attached
for your inspection (Appendix D).

Personnel Monitoring

We do not plan to use millicurie amounts of either hydrogen-2 or
iodine-~131 during the period covered by this license, If such
quantities are used, the bioassay program will be consistent with the
applicable regulatory guide (e.g. 8.9. Acceptabale Concepts, Models,
Equations and Assumptions for a Bioassay Program).

Laboratory Rules

General Instructions in the safe use of radionuclides for laboratory
personnel are contained in the RAM Management Plan. Buployees are
instructed in these procedures as a part of our training program. The
appropriate sections are enclosed (Appendix E).

ALARA

A review of Packard dosimetry records confirms that most personnel
working with radiocactive materials do not have detectable radiation
exposures . For those few who are exposed, the maximum annual whole
body (or extremity) dose equivalent is less than 10% of the applicable
limits. To the best of our knowledge, there has never been a
detectable intake (via ingestion or inhalation) of radioactive material
at Packard. Based on this information we are confident that you would
conclude that exposures are currently ALARA, and that further
expenditures of resovrces to establish a formal ALARA program are not
justified.

Current Program

The information contained in the license ammendment issued July 15,
1986, is current and unchanged,
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GAS CHROMATOGRAPH 439 APPENDIX B

7.2.7 PERFORMANCE EVALUATION TEST

The performance evalustion test has to be carried out only after instaliation of the GC or in case of
doubt sbout the correct functioning of the instrument. A verification of the entire system can be
achieved,

Before actually performing the test by injecting & test sample, the following must be checked:

-~ Salect & racorder speed of 10 mm/min.
= Verify that gas settings are correct (section 7.2.8).

During final tests in our factory, the following method was brought into memory for performing this
test:

=~ Code 333.333 for isothermal analysis.
By selecting this method all parameters are set 1o their correct values.
Press: <PAGE#> <85> <ENTER>

<LINE#> <2> <ENTER>
< method number > < ENTER>

The factory programmed method is preset for channe! A; for channel B you will have to change one
of it's parameters,

Press: <PAGE#> <2> <ENTER>
SLINE®> <1> <ENTERD>
<2> <ENTER>

Press: < STATUS >

and wait until the text ‘READY" is displayed for program status.

INJECTION

Inject 1 ul of test sample 3 into the sppropriste injection port and press the START/RESEY switch
located beside the injection ports. A chromatogram which closely resembles the test chromatogram in
figure 7.2.3 should be observed.

After slution of the sidrin pesk the analyzing process can be stopped by pressing the START/RESET
switch again. Pressing this key another time wil! reset your GC-time clock 10 zero sgain.



Test sample 3 contains 1077 g/mi aidrin,
dissolved in n-heptane.
(P.B. part number 27.00.600)

TEST METHOD PARAMETERS

Figure 7.2.3

N
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ECD test chromatogrem

The method used for analyzing test sample 3 is identified by its code 333.333. This method is factory
programmed into GC memory upon receipt of the instrument.

The parameter values for test sample 3 are:

FROM PAGE 1 (GC-control program)

oven limit °C : 250
detector temp, °C . 220
injector temp, °C : 220
suxiliary temp. °C .4
oven initial temp, °C : 180
oven final temp .°C : 180

FROM PAGE 2 (Detector signal control)

independent S

attenuastor A 2 i B

recorder offset A% S

recorder polarity § 8

FROM PAGE 3 (Tx-program)

Txtime Function
0.01 2er0 A
0.01 zero B

oven rise °C/min
time initial min
time final min
stabilization time
cycles

Tx-mode
sampler mode

range B
sttenustor B 2
recorder offset B%
recorder polarity

Data

10
10

o—-——oSo

103



APPENDIX C

Directions for Use of Leak Test Kit for Electron Capture Detectors
used in Gas Chromatograph Ovens, and Incorporating Nickel-63 Foil

Materials in lLeak Test Kit:

Three (3) sample tubes, labeled "A", "B", "C", each with a cotton
swab inside.

One (1) reagent vial of EDTA Solution.

One (1) preprinted mailing label for return of samples to Packard.
One (1) "Sample Identification": form to be completed and returned
with the leak test samples.

One (1) Directions for use of leak test kit.

Directions:

Oven Interior Wipe

1. Take the swab from tube "A" and dip the swab in the EDTA solution
vial to wet the swab. Remove excess EDTA by pressing the swab in
the neck of the vial.

2. With the wet swab, wipe a 100cm2 area (about 4" x 4") of the oven
interior (any location in the oven or inside 1id). Rotate the
swab while wiping.

3. After the wipe has been completed, reinsert the swab into tube "A"
(cotton tip up). Allow the swab to dry overnight.

Detector Exterior Wipe

l. Take the swab from tube "B" and dip the swab in the EDTA solution
reagent vial to wet the swab. Remove excess EDTA as above.

2. With the wet swab, wipe the exterior surface(s) of the detector,
immediately adjacent to the detector (top or chimney) output(s)
which is in the block containing the si¢nal cables. Rotate the
swab while wiping.

3. After the wipe has been completed, insert the swab into tube "B"
as above and allow to dry overnight.

Background Control

l. Take the swab from tube "C" and dip the swab in the EDTA solution
vial to wet the swab. Remove excess EDTA as above.

2. Insert the wetted swab into tube "C" as above and allow to dry
overnight. (This control swab will therefore have the same
drying time and handling as the wipe test samples.)

continued...




Return Completed kit to Packard

1.

After the sample tubes have dried overnight, cap each of the three
tubes. Make certain the "Sample Identification" form has been
completed.

form to Packard Instrument Co., using the preprinted label with

Return the sample tubes with the completed "Sample Identification"
the kit.
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APPENDIX D

\) Dispose of radioactive materials which are no longer usef
ir an wupproved fashion (see Section 4). Be prepar to

¢sist the Regulatory Affairs Manager in periodic 4 posal
activities when requested,

9) Transmit ing the first week cf each nth a current

inventory to “the Regulatory Affaire Office hich will contain
the following mbnimum information ) ntrol number(s) b)
description ¢) ridionuclide d) tosal activiiy 4n wei e)
reference date, IX there has ?” nd chirge from the
previous month, a note il euftice,

10) Carry out a semi-annuasl ical inventory of radioactive
materials during the fir ¢ week Qf December and June,

7

b. In order to mainta A eurrent
radioactive naterialg”wihin the plant, it
Regulatory Afrair
materials, Th
daily traffi

ly inventory of ALL
necessacry that :he
nager be informed of al shirments of such
shall be accomplighed by the, itransmittal of
reports by the Managers of Inst remeet Pruovduction
Services.

8 .
€ Regulatory Affairs Manager will coordinate a phylic}t
/m\ventory on a semi-annusl basis of all RAM.

Disposal/Shipments

a. The shipment of radiocactive material from Psckard to a customer
is governed by the Hazardous Materials Bhipping Guide, Porm MSF
#02, whicihi shonld be consulted for the correc: procedure. The
Regulatory Afrairs Manager will assist in questions which arise
regarding trareportation regulations.

b. Waste Disposal

Whenever possibdle, &z policy of radiocactive waste rinimization
and volume reduction shall be ubserved. The use of drain
disposable scintillation solventr: ig encouraged, Dispose of
these permitted solutions contair.ng £0.05 uCi/ml of H-3 or C-14
into the sanitary sewer with a 39:1 excess of water, Store
isotopes with half-lives of 60 days or lass for decay over 10
half-lives, after which RAD labelr are to be removed and source
disposed of in ordirary tresh,

On a monthly basis or more frequently, departmental Custodians
shall consolidate accumulated RAM waste in common Aolding
areas. These shall be the waste storage cabinets for gealed
liquids, the lead safe for 821id rod or pellet sourcey, the
80lid waste drum for other Bolid waste (all in the loading dock
area), and the Lab, B coun*trolled temperature area for unsealed
liquids.

(8)
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Obtain a key from Regulatory Affairs. Regulatory Affairs shall
be notified when waste is brought to these areas by an
appropriate entry on the current RAM waste inventory sheet
(Appendix C) affixed to the cabinet or drum. All RAM ghall be
accompanied by a tally of total activity in uCi for each
isctope, and date of assay for isotopes with short half-lives.
when sufficient wizste has accumulated, the Regulatory Affaire
Manager and a Custodian will prepare waste as follows for
contract disposal:

1) S0lid Waste - Uncompacted/No External
Standard Pellets, Rods or Foils

Soliv, uncompacted waste may oe packaged in a variety of
containers, such as steel or fiber drums, cardboard boxes or
worden crates, provided the waste is 1) compactible and 2)
uniformly distributed throughout the container. This type of
wune must also be free of liquids and must not contain any
animal carcasses, It must also be free of loose syringe
needles or needles of any other type.

To psck this waste:

a) Open and carefully inspect empty container for holes,
cracks, or weak spots.

b) Place one 4 mil. plastic bag inside empty container.
Drape top portion of bag over top edge of container to
jrvent contaminating the outside.

¢) Add waste until the drum is full. Try to minimize waste
volume by expelling excess air from plastic bags, using
appropriate sized boxes, etc.. Seal the bag with a twist
tie. Replace the 1id and tighten down the ring.

d) iAnyone who deposits waste into this drum must 1>g the
activity of each isotope on the attached sheet, (See

Appendix C).

(9)

..



3)

#) Assign a number to the drum and piace the same mumber
on the inventory sheet, a copy of which is given to
Regulatory Affairs. Label the drum with "radioactive"
tape.

f) Monitor the exterior of the drum with a G-M type surveay
meter and record the average dose rate on the <cum
label,

9) Contact Regulatory Affairs tn Arrange removal of 7i,um
to the Radiation Storage Shed. Set up a replaceme: ¢
drum with plastic liner, labels and log sheet,

2) Solid Waste - External Standard Pellets, Rods and Poils

4) External Standard bellevs - Radium-226 and
Americium-241 - load pellete into pigs in amounts of
cne millicurie ~r less. TIabel the pig with isotope
and activity written on "radioavtive material® label or
tape. Jod pigs into a plagsis bag-lined 5 gallen
pril, secure with twist-tie ans eplace 1id.,

b) Pxternal Standard Rods - Cesium-137 and Ba-133 - place

rods into a plastic bag-lined s gallon pail, secure
with twist-tie ard replave 1id,

¢) Poil Sonrces - Tritfum and Hickel-63 - place foils into

& plastic bag~lined 5 gallon pail, secure with
twist-tie and replaca 1id,

The limit is 72 mCi per pail, but the average dose rate at
the pail surfuce should not excecd 200 nrem/hr. If hot
epots exist on the pail, the disposal company should be so
notified. Pail should be monitored after packi -7 and the
avarage Jose rate recorded on label far the info.mation of
the hiviler, “ompletn an inventory sheet for each pail,
with a coopy to Regulatury Affairs,

Scinti!latiorn vials - kadioactive

Scintillaticr, vials are only vials having a capacity of 20 ml.
or less that have been used in scintillarici wvork. Only the

following isotcyes may be disposed of as radiocactive
scintillation vial isotopeis:

{(10)




1 125 P 33
Cr 51 2 1N
Fe 59 Se 75
s 35 Ge 68
P 32 cd 109
Ca 45 Ce 141
Na 22 Sc 46
H 3 Cu 64
c 14 Au 195
Co 57 Te 99
Rb 86 Gd 153
Ga 67 8n 119
Zn 65 Sn 113
In 11 Hg 203
Cl 36

Other metals in scintillation fluid such as Ni-63, Ti-204,
Fe-55, Ce-137, etc. may not be disposed of in this way. These
liquids must be solidified and disposed of in a solid waste
drum.

Scintillation vial Arums are to contain ONLY vermiculite and
scintillation vials containing small amounts of scintillation
fluids. Boxes, trays, separators or other types of waste are
not allowed in scintillation vial drums.

To pack this type of waste:

a) Open and carefully inspect a steel drum for cracks, holes
or weak spots.

b) Place one 4 mil. plastic bag in drum. Drape top portion of
bag over top edge of drum to prevent contamination of drum.

¢) Place about 4" of vermiculite in bottom of drum. NOTE:
ONLY vermiculite #3 or #4 grade may be used at this time,

d) Add scintillation vials and vermiculite in layers until
drum is full, ending with vermiculite,

e) Close plastic liner bag and seal with twist tie,
f) Close drum by replacing 1id and tightenina ring.

g) Complete an inventory sheet for the drum (see Appendix
C). The drum shall be marked with a number asssigned by
Regulatory Affairs, and the same number placed on the
inventory sheet for that drum. This information will be
given to Regulatory Affairs, as well as being maintained
with the drum.

h) Full drums will be stored in the Radioactive Waste Storage
Shed until pickup can be arranged by Regulatory Affairs.

(11)



4)

5)

i)

3)

k)

Whenever working with these radioactive liguide, a WIOSH
approved respirator for radioactive materials and organic
solvents shall be worn by all personnel in the area. Means
of entry to the area shall be restricted to authorized
personnel,

Personnel shall also wear protective outer clothing and
gloves impervious to chemicals due to potential splashing
of solvents, etc.

Wipe tests shall be conducted in the area where the filling
operation occurred in order to verify that there is no
residual radioactive contamination.

Scintillation Vvials - Deregulated

Deregulated scintillation wvials must meet the folilowing
criteria to be classed as such:

a)

b)

They must have been used only for scintillation work.

They must contain only C-14 and/or H-3 at a rate of .05
microcuries per gram (ml) or less, with no more than 1.5
mci combined of H-3 and C~14 per 55 gallon drum.

To pack this type of waste:

a)

b)

c)

da)

e)
f)

qg)

Open and carefully inspect drum for cracks, holes or weak
spots,

Place one 4 mil. plastic bag in drum. Drape top portion of
bag over top edge of drum to prevent contamination of drum.

Place about 4" of vermiculite in bottom of drum. NOTE:
ONLY vermiculite #3 or #4 grade may be used at this time,

Add scintillation wvials and vermiculite in layers until
drum is full, ending with vermiculite.

Close plastic liner bag and seal with twist tie.
Close drum by replacing 1id and tightening ring.

Proceed as in 3. g-k.

Other Radioactive Vials/Aqueous Vials

All vials not used in scintillation vial work are classed as
"Other Radioactive Vials". These may not exceed 50 milliliters
capacity and must contain agueous solutions.

(12)



To pack this type of waste:

a)

b)

c)

d)

e)
f)

g)

Open and carefully inspect a steel drum for cracks, holes

or weak spote,

Place one 4 mil, plastic bag in drum,
bag over top edge of drum to prevent contamination of drum,

Place about 4" of vermiculite in bottom of drum. NOTE:
ONLY vermiculite #3 or #4 grade may be used at this time,

Add vials and vermiculite in layers until drum is full,
ending with vermiculite.

Close plastic liner bag and seal with twist-tie.

Close drum by replacing 1id and tightening ring,

Proceed ac in 3, g-k,

6) Absorbed Liquids - Aqueous

Any aguecus liguid in a container larger than 50 milliliters
must be packaged in a drum set up for disposal of liguids not

contained in vials.

be

Scintillation or organic fluids must now
packed in either "bulk" form or be contained in vials and

packaged accordingly,

To pack absorbed agueous ligquids:

a)

b)

c)

a)

e)

Open and carefully inspect a steel drum for cracks, holes,
or weak spots,

Place approximately 2" of vermiculite absorbent (#3 or #4
grade) inside drum before inserting plastic liner bag.

Insert one 4 mil. plastic liner bag and drape top edge of
drum to prevent contamination of exterior of drum.

Begin adding liquid in ratio of approximately one part
liquid to four parts vermiculite (Example: 4if 1 liter of
liquid is added, approximately 4 liters (or 1 gallon) of
vermiculite should be added to drum FIRST).

IMPORTANT! | |
= Do not mix liquids that may react with each other and

result in a dangerous compound ,

= A maximum of 15 gallons of liquid may be disposed of
in a 55 gallon drum.

- Always add vermiculite before adding liquids,

Continue adding vermiculite and liquids until drum is
full,

(13)

Drape top portion of

S el e B e e e Cl L T T



7)

8)

f) Close bag and seal with twist-tie,

g) Label bag "RADIOACTIVE".

h) Close drum by replacing 114 and tightening ring.
i) Proceed as in 3, g-k,

Bulk Scintillation Liquids

Scintillation fluids, either the commercially prepared
solutions or the scintillation "cocktail® liquids mixed at this
facility, may be disposed of as a "bulk" ligquid after being
poured into double-walled bulk 1liquid containers. This
consists of a 16 gallon tighthead steel drum inside of a 55
gallon openhead steel drum., This method of disposal is more
economical than disposing of scintillation fluids as absorbed

liguids.
To pack bulk scintillation fluids:
a) Open double-walled drum (outer drum).

b) Ramove 2" bung from inner drum and set bung aside.

¢) Inspect drums for cracks, holes or weak spots. Fill epace
be -ween outer and inner drums with vermiculite.

d) AA4d liquids ONLY to the inner drum. Do not discard vials,

bot :les, syringes, etc. in bulk scintillation fluid Arums.
ONL)' liquids are to be put in these drums.

e) Contjinue adding liqguid until inner drum is full.

f) Reirstall bung cap to inner drum.

g) Labul inner drum "RADIOACTIVE".

h) Close outer drum by replacing 1id and tightening ring.

i) See page ten for list of acceptable isotopes.
j) Proceed as in 3, g-k.

Temporary Radioactive Waste Receptacles (Small Ritchen~-Type
Trash Cans) - Solid Waste Only

a) These containers are used for disposal of paper, gloves,
etc. on which minute contamination may have occurred, They
should be located in areas where low level radioactive
waste is generated. They are to be lined with a yellow
plastic “"radioactive"bag.

b) If broken vials are to be placed in the receptacles, they
are first to be placed in a plastic bag which will be
sealed and a radiocactive label placed on the bag listing
the total possible activity present per radionuclide.

(14)



¢) These containers will be emptied weekly by the responsible
area users and placed in the solid waste dru:, with
inventory sheet properly completed,

9) Radicactive Waste Storage Shed

All radioactive sources stored in the Radioactive Waste Storage

Shed shall have prior approval of Regulatory Affairs before

being placed there. This includes drums, etc. for which |
disposal inventory sheets must be coampleted prior to
placement. Maintenance personnel shall conduct weekly checks |
of the storage shed a. to condition of drums and inventories |
present on all drums; a radiation survey along the outside

surface of the shed shall be conducted to determine the

radiation levels. The radiation levels on the external surface

of the shed shall not exceed 2 mR/hr. Any irregularities noted

shall be reported to Regulatory Affairs. The Regulttory

Affairs Manager shall contact an appropriate waste broker for

disposal on a regular basis.

SAPETY AND HANDLING PROCEDURES
. Routine Procedures |
users of radiocactive material at Packapd shall follow |

thesé® procedures.

a, Wear prote2tive clothing as necesgsaty when handling radicactive
material, accdeding to the fol ing guidelines:

1) assembly of exterm®)} standard sources into instruments -
gloves
2) assembly of radium pellets - giQves and lab coat

3) mapufacture of liguid sources - glové lab coat and safety
asses

4) bulk transfers of liquids -~ gloves, lab\ _coat, and
splashproof goggles.

b, Wear disposable gloves at all times when handling materia

(15)




\\\\ ¢) These containers will be emptied weekly by the responsibl

area users and placed in the so0lid waste drum,
inventory sheet properly completed,

9) Radioact Waste Storage Shed

All radioactive rces stored in the Ra
Shed shall have pr
being placed there.
disposal inventory
placement. Maintenance
of the storage shed
present on all
surface of
radiation

active Waste Storage
approval of JI€équlstory Affairs before

is in es drums, etc. for which

be completed prior to
shall conduct weekly checks
of drums and inventories
ey along the outside
to determine the
ternal surface
ities noted
ulatory

gshed shall be conduct

The radiation levels on th
ed shall not exceed 2 mR/hr. Any irreg
be reported to Regulatory Affairs. The
ffairs Manager shall contact an appropriate waste bro
disposal on a regular basis.

F. SAFPETY AND HANDLING PROCEDURES
1. Routine Procedures
hll users of radioactive material at Packard shall follow

these procedures,

a. Wear protective clothing as necessary when handling radioactive
material, according to the following guidelines:

1) assembly of external standard sources into instruments -
gloves

2) assembly of radium pellets -~ gloves and lab coat

3) manufacture of liquid sources - gloves, lab coat and safety
glasses

4) bulk transfers of 1liquids ~ gloves, lab coat, and
splashproof goggles.

b. Wear disposable gloves at all times when handling materials.

(15)
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Wear radiation dosimetry devices. The film badge normally is
attached either to one's collar, pocket or at waist level. The
ring badge shall be worn on a finger that would be nearest the
source with the name label facing the source. Dosimetry
devices shall be stored in areas away from radiation sources.

Monitor hands and clothing for contamination if necessary and
appropriate, after working with radioactive material. Always
wash after working with liquids.

Eating, drinking or smoking is prohibited in the immediate
area where radioactive material is handled. Storage of food
with radiocactive material is prohibited.

Dispose of radioactive waste only in specially designated
receptacles. Liquid waste which is soluble or dispersible in
water may be disposed of in a sewer system and shall be within
regulatory limits (0.05 uCi/ml for C-14 and H-3, 10 CPR Part
20.303). Thesc must be disposed of in designated sink drains
and shall be so noted on the inventory sheet. Check with the
RSO prior to disposal of greater activities of H-3 or C-14, or
other radionuclides of any activity via the sewer system.

Glassware slightly contaminated and capable of being reused
shall be placed in a glass beaker and labeled
"Contaminated~-Radicactive"” with the identification of
radionuclide and approximate activity until decontamination is
carried out,

Glassware dedicated for reuse with a particular
radionuclide shall be labeled *"Caution-Dedicated for "xxx*
rajionuclide" where XX specifies the radionuclide,
Place contaminated glassware for disposal 4into a yellow
plastic bag properly labeled with isotope(s) and
respective total activity, and place in the &solid
radioactive waste drum with an appropriate entry on the
inventory sheet,

It is advisable to use disposable labware whenever possible.

Never pipette by mouth--use mechanical devices.
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Survey working areas for contamination when necessary and
appropriate after utilizing radiocactive meterial,

1f using C-14, 1-125 and 1-129, see Regulatory Affaire for
a special suivey meter calibrated for these radionuclides.
Radiation surveys and wipes shall be conducted weekly
following CTP 436 of all areas where radioactive materials
are used, stored or disposed.

Confine all radioactive solutions in process in tightly
covered containers plainly {dentified and labeled with
campound name, radionuclide, date, activity in either DPM
or microcuries and name of user., The same identification
ie needed for s0lid sources being processed, with the
exception of external standards destined for instrument
production,

High level radiation sources i.e. external standard pellets
shall be transported in shielded containers within the
building. Never transport RAM outside the building before
checking with Regulatory Affairs.

Radioactive material shall be stored in properly labeled
storage areas when not in immediate use,

Work area(s) shall have the benchtops covered with
absorbent paper with plastic backing. Liquid radionuclides
shall be worked with in plastic or stainless steel trays
whenever feasible in order to confine liquids if spilled.
The working areas shall be delineated from other areas
through means of a tape marked "radioactive".

Confine work with volatile radionuclides to lab hoods that
are properly operating according to NIOSH specifications.
Check the hood fan's exhaust capabilities with tissue
paper, etc. prior to working with RAM,

Store all high level sources such as Ra-226 and Am-241
pellets in shielded labelled containers when not being
utilized.

In the event of a spill of any quantity or activity, notify
the RSO or designee., Any apill is considered an emergency;
refer to F(2): BEmergency Procedures.
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Emergency Procedures

a. Any spill is considered an emergency. Notify the RSO or
designee whenever a epill occurs. EBvacuate the immediate
area, but do not ellow workers to leave the general area
until they have been surveyed to determine that they have
not been contaminated, The individual who caused the spill
shall be responsible for notification. Only trained and
approved individuals designated by the RSO shall work with
radioactive material, including cleanup. The RSO may be
notified in the event of any emergency at the discretion of
the Regulatory Affairs Manager.

b. Cover the spill with absorbent paper to prevent spreading,
¢. Clean up following procedure in F,.3.b.

d. Survey the spill area, hands and clothing for contamination
with a pancake-type probe (in Regulatory Affairs office) or
thin end window G-M survey meter (on most sensitive
scale). If the spill involves C-14 or H-3, Regulatory
Affairs shall direct appropriate wipe tests.

e, Prepare a short report to the Radiation Safety Officer
(Appendix P). Documentation shall include, but not be
limited to the following: compound, radionuclide and
activity, volume of spill, individual(s) involved in the
accident and cleanup, time, date and location of the
spill, cause of the spill, and how one can prevent a
reoccurrence, clean-up information, and notification
information.

f. Bioassay samples may be collected and submitted to a
commercial laboratory if it is suspected that a worker has
ingested or inhaled contamination. Treat all spills with
similar cauticn, regardless of volume or activity.

g. The RSO or designee shall activate the Emergency Response
Team for 1)any spill which is greater than 500ml (¥2cups) of
any activity 2) a spill of any quantity which involves more
than 100 uCi total activity.

Decontamination Procedures "””’,,/”

lowing describes decontamination
personnel equipment. This material s
personnel who ¢ into contact with

be known to all
ioactive materials as

a. Decontaminatio

The owing items constitute the minimum
ceptable kit to meet the norma
incident/accident (I/2) that might occur at Packard.
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25 February 1986

Dr. william J. Adam

2200 Warrenville Road
Downers Grove, lllinois 80515
(312) 968-6000

Telex: 21-0031

Facsimile (312) 968-6511

Packard Instrument Company

U.S. Nuclear Regulatory Commission

Materials Licensing Section
799 Roosevelt Road
Glen Ellyn, Illinois 60137

RE : Control Number 80385
Dear Dr. Adam:

In reply to your letter of
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